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Figure 4—Muilitary Capital Stocks of the United States
and Selected Countries
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Chapter Three

CONCLUDING OBSERVATIONS

In words that have been variously attributed to Yogi Berra and Sam
Goldwyn, “It is dangerous to make predictions, especially about the
future!” The abundant cautions that should be attached to all eco-
nomic forecasts are familiar enough. They are especially pertinent to
the work summarized in this report, as they were to the earlier fore-
casts to which we have previously referred.!

The uncertainties surrounding our forecasts result from many
sources: uncertainties traceable directly to the model, uncertainties
relating to our estimates and judgments about key parameters in the
models, uncertainties deriving from the individual country data and
their comparability across countries, uncertainties resulting from
possible changes that might ensue in the behavior of countries and
their decisionmakers if some of the forecasted trends actually unfold,
and uncertainties relating to the possible occurrence of disruptive,
exogenous events. Paradoxically, some of the forecasts—especially
for the later years—might turn out to be wrong because other fore-
casts—especially for the ecarlicr yecars—were accurate. For example,
if China’s military capital were to reach the large and perhaps
alarming scale of the estimates we have made, military spending and
procurement by other countries including (the United States) might
change substantially, thereby contradicting our forecasts,, Alterna-

lin the earlier RAND forecasts (reported ih Wolf et al., 1989), those that erred most
seriously dealt with the then-Soviet Union and West Germany. The dissolution of the
Soviet Union in 1991 and the reunification of East and West Germany were “state-of-
the-world” changes that we did not foresee. Similarly, othdr major contextual changes
that we have not allowed for might invalidate our present estimates.
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tively, China’s anticipation of such a response might exercise
downward pressure on its own military allocations, thereby making
the China forecasts faulty. In this sense, our forecasts might be “self-
preventing,” rather than “self-fulfilling.”

Still further uncertainties arise as to how these forecasts would in-
deed affect the future security environment—even if the forecasts
themselves turned out to be accurate—or be affected by that envi-
ronment if, for example, serious internal or international military
conflicts occurred in the region. As noted earlier, many other
factors—political, social, ethnic, technological, historical—besides
the particular economic and military trends we have estimated, will
influence this environment.

Moreover, other factors besides those we have considered will influ-
ence the relative economic standing and power of the specific coun-
tries with which we have dealt: for example, their respective exports
and imports, capital flows, resource allocations for research and de-
velopment, and their international holdings of assets and liabilities.
And, of course, other indicators besides military spending and mili-
tary capital stocks will affect the strictly military reach and power of
these countries: notably, the size of their forces; their forces’ train-
ing, morale, and leadership; their command and control; their logis-
tics and other infrastructural capabilities; and the regional alliances
or adversarial circumstances they confront. We have not analyzed
the extent to which these other ingredients of military capabilities
would be encompassed by the 70-75 percent noncapital shares of
total military spending, or how these noncapital shares might be
employed to enhance military effectiveness through changes in
technology, organization, and operations in the military establish-
ments of these countries.

While acknowledging the numerous grounds for caution in applying
and interpreting our estimates, several inferences can be drawn from
them that bear on the future security environment in Asia:

1. The long-term trends projected here probably foreshadow a
tremendous growth, over the next two decades, of both economic

CONCIuULLg ~ -

and military power in the Asian region relative to that in the rest of
the world.?

2. Within the Asian region, the parities.amop-g the Asian cr:)unt‘r/:’eizlsi
will change significantly, and the disparities among them b
grow, both in economic and militax"y. terms. China’s agtg_reg !
economic as well as military capablhpes will grow signi lclar:i tly
relative to most of the other countries‘ in 'the region, except nd x?.
Yet, the economic well-being of China’s popula.ce (lejs lcru tsa{
measured by per-capita GDP) will remain substantially below

of most other countries in the region.

3. Korea’s economic capabilities are likely to grow relative to tho;e_
of Japan, as will its relative military strength, unless Japan i

creases its military efforts.

4. India is likely to become a more signiﬁcan_t actor in thg region, in
. both economic and military terms, and will probably increase in

both dimensions relative to China.

e United States will remain

i ilitarily, th
5. Economically 4 Nt the rot although its relative scale and

prominent throughout the region,
scope will diminish.

6. Finally, it remains to be seen whether ar}d how thesg ck;)anrgeesi ;2
the relative scale and influence of the national actors in the gous
will be modified or channeled by powerful, conte.mporartx% us
transnational trends—for example,1trgnd§.nt(<:);/;'are::ll lxiztlecrg: land |

.v alliances, transnational Dusil , 3
ifac:srl;zmnal informational and ogcupatlonal commumtc(;)t::rl‘
and transactions. These transnational trends have no
considered in the work described here.

~
e

i address the “rest of the world”; so the
20f course, the analysis reported here does not  reonisticaly e on

g erni i wth is i
judgment cxpressed above concerning relative gro SO 095,

other studies and sources. Compare OECD World Economii X
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ETHODS AND DATA SOURCES
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This appendix describes the methodology and data sources used in
estimating economic and military trends over the 1994-2015 period
for the United States, China, Japan, Korea, Taiwan, and India. The
discussion below pegins by addressing the general method we have
applied in all of these countries, apart from adjustments made for
specific countries because of data limitations or other particular cir-
cumstances pertaining t0 those countries. Further explanation of
these adjustmems, as well as of the specific data sources used for
each country, aré presented in the later sections of the appendix,
which deal with the individual countries. In each country section, we
include tables covering the GDP, per-capita GDP, military spending,
and military capital estimates for that country. Our estimates for
China are probably the most controversial among the six countries
covered here; hence, the tables, discussion, and explanation of the
China estimates are considerably more extensive and detailed than
those for any other country.

METHODOLOGY |

The forecasts of economic and military trends presented in this re-
port are based on a hierarchically linked model in which (1) GDP (or
gross national product——GNPl) is estjmated from a CDS production

/ 'v.l_
11n most cases, the estimates we present are for GDP. In the case of India, the esti
mates are for GNP because the country data from which the estimates were ma

used GNP rather than GDP as a starting point. The accoumii‘fg relation between GD
and GNP is defined as: GDP = GNP - net factor income from abroad.

23
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?;;12:;11;: (()i)nlzgigaé)()itabQDP is calculated using demographic data
h e ) mbination with our GDP estimates 3) mili
gégd?fdls(geﬁii as a specified (sometimes varying) piopzorrrxtilc::ialo};
) ilitary capital stocks are estimated as a ifi
_ ) i specif
;stci)metifm}es varying) proportion of military spending minus ge;lreig
on of the previously accumulated military capital stock.

Us i oni
Corevczfrlihe CDfS model is oased on its commendable transparency
tractab]fggfa or colculation purposes, and its more modest anci
requirements compared, say, with i
els, translog production f i tme-se O The
) unctions, or time-series I i
method used to derive mili endi v
ilitary spending and milit i i
mil ary capital esti-
mates was selected for similar i f
reasons ity, simplici
e aromey: of tractability, simplicity, and

"Iv;ilitcil m;del summarized below was used for each country, together
adjustments end elaboration to allow for data problems or other
country-specific circumstances. .

Q=(e™)-[*- K% Y
MS, = YGDP " ()
In Eq. (1): |
Q = GDP
¢ = rateof technological change (total factor productivity)
t =  years coveredin the projections beginning with 1994
o« = laborsharein GDP
= laborinputin each year
K = capitalinputin each year.

Methods and Datd duuiees =~

In Eq. (2):
MS, = military spending in year ,
Yy = proportion of GDP devoted to military spending.
In Eq. 3):
MK, = military capital stock in year ¢
T = proportion of military spending devoted to procurc-
ment of equipment and construction
3 = depreciation rate on the previously accumulated mili-

tary capital stock.

] capital inputs (K) and labor inputs (D), and their

In Eq. (1), the civi
corresponding growth rates, were estimated for each country, as de-
dix. The capi-

scribed in the individual country sections of this appen
tal input, K, for each year was calculated by adding cach year's capi-
tal formation to the previous year's civil capital stock and subtracting
depreciation on the previous civil capital stock.?2 Note that this de-
preciation rate on the civil capital stock is not necessarily the same as

the depreciation rate on the military capital stock.

Eq. (1) can be expressed in a form that is useful for our forecasts by
taking the logarithmic derivatives of the variables with respect to
time. The result is Eq. (12):

Q/Q =1+ a(L/L)+ (1- )(K/K) (1a)

Eq. (1a) stipulates that the rate of growth in GDP is equal to the an-

th of total factor productivity (technological progress) T
lied by the sharg¢ of la:
stock

nual grow

plus the rate of growth in employment multip
bor income in GDP (o), plus the rate,of growth in the capital
multiplied by the share of capital income nGDP, (1- o). The rate 0
growth in total factor productivity in each country in recent years cal

.“‘.

ck figures are derived from the penn World Table da!

e
2The initial year 1994 capital sto
and from the prior estimates in Wolf et al., 1989).

(see Summers and Heston, 1991,
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be estimated from the known values of the other variables in Eq. (1a):
These known values are obtained from the specific data sources cited
for each country in the later sections of this appendix.

Similarly, the labor and capital income shares, () and (1-a), re-

spectively, are based on the respective data and experience of each
country.

Similarly, the estimates of the parameter v, representing the share of
GDP devoted to military spending, are calculated from each coun-
try’s average share in recent years, combined with explicit judgments
by the authors of this report.

Measurement of the military capital stock presents complex and dif-
ficult theoretical and empirical problems. Anong these difficulties
are the following: First, the “services” provided by military equip-
ment are difficult to define and quantify; second, the same piece of
equipment can provide varying levels of effective service depending
on the type of conflict, terrain, adversaries, allies, training, and
morale of the forces, as well as various contingency-specific circum-
stances. Our methodology measures the value of the military capital
stock based on procurement cOst. This implicitly assumes that the
value of military services provided by a particular piece of equipment
or structure, relative to others, averaged over an appropriate set of

scenarios, is equal to its procurement cost. This assumption is con-
venient, but arbitrary and untested.

A further difficulty in measuring military capital relates to the pos-
sibility of accelerated obsolescence depending on the technology
embodied in an adversary's military capital and military forces.

Generally, in our analysis, the military capital stocks of the respective
countries were calculated using gross constant-price outlays for mili-
tary procurement and constructions (covering barracks, airfields,
communication facilities, and other structures). As with the civilian
capital stock estimates referred to earlier, military capital estimates
require that we have a benchmark estimate for at least a single year
to enable the entire series to be generated. We have used various
methods to establish the initial military capital stock figure, some-

e e et i 7 A e, = e o oo s

Methods anu Lidia suswe~=-~

times drawing on the estimates made in our earlier work3 or adgpltmg
other methods described in the indi\./i-dual country sections be olw.
The depreciation rates for the mxh?ary capital stock are also
described in the individual country sections.

It should be noted that our estimates for 1994 through 2015 assumef
that each country’s military spending decisions are mdepen;lent o
those of other countries; i.C., reactive effects were not modeled.

PURCHASING-POWER-PARITY CURRENCY CONVERSION

In general, the trend analyses for each country were ?nmzlxlly con-_
ducted in constant-price outlays for the respective nationd Cx,greﬁn
cies. These results were then converted to copstant 1994 v\;) alxé
prices, using the ppp conversion rate reported in the Penn form
Tables for 1991 referred to earlier, Of to more repent ppp rates (rio
the same authors (Summers and Heston), .cned in the correspc;ln mg1
individual country sections. This conversion rate representz t “e rea
bilateral exchange rate between each cgrrency apd thg: U:S. ollar, as
determined by the relative levels of their respective prices.

Use of the ppp conversion rate raises a quest.iqn conce.rm?ﬁ .\Stzgl
propriateness compared with, say, the prevailing nomina 1'n el
exchange rate between each currency and the dollar, ora m:w; Cgom-
erage of that rate. The ppp rate for each country represents com”
parison of prices within specified product or service categ'ones ofex
penditures, expressed as an average of .each category s na on:
prices, relative to the average nationa} prices for the correspokrll i g
category in the United States in a specified base yeafr. hHencié; (:) 23 :
gregate ppp rate purports t0 measure what a unito t“e cpfr {p ond-
ing national currency can buy relative to the U.S. dollar it outp

the national economy were priced at prevailing U.S. dollar prices.

Economists have generally accepted the pr.oposinon that ppp rat::is-
and nominal exchange rates differ substantially, as we:ll asf syhster:\z_aes,
cally, from each other: The ratio between th.e ppp’s © cpunfn s
currencies and their nominal exchange rates 1s an increasing un

tion of their per-capita GDP; i.e., the purchasing power of the dollar

y

-

3gee Wolf et al., 1989.
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relative to that of a local national currency will be less than the local
currency’s nominal exchange value in countries with lower per-
capita GDPs than that of the United States.# Some recent work sug-
gests that, when proper allowance is made for errors-in-variables
and lead-and-lag effects, there is a significant relationship between
changes in real exchange rates—that is, in relative domestic and for-
cign prices (for both tradable and nontradable goods)—and changes
in nominal exchange rates.>

In general, we subscribe to the view that the ppp conversion rates are
more appropriate for converting GDP in national currencies to
dollars than are prevailing nominal exchange rates. The reason for
this view is that ppp rates more accurately reflect the real resource
parities among currencies, unaffected by such financial transactions
as short-term changes in capital movements and expectations that
heavily influence nominal exchange rates. However, it can be argued
that use of ppp conversion rates for intercountry comparisons exag-
gerates the relative magnitudes of poorer economies (e.g., China's),
because of the inflated values that this accords to services in these
economies.® While the argument has some merit, it ignores one of
the striking findings of the Summers and Heston work: namely, that
“there is almost a flat relationship between real service shares and
[per-capita] income . . . quite contrary to the conventional wisdom”
(Summers and Heston, 1991, p. 339).

Moreover, in some cases, such as the measurement of military capi-
tal stocks, the appropriate rate for comparative cross-sectional anal-
ysis could differ from both the exchange rate and the ppp conversion
rate because some military capital is procured at costs reflecting do-
mestic prices (e.g., indigenously manufactured equipment, con-
struction, etc.), while other military capital is procured at prevailing
foreign exchange rates. A further complication arises because some
military capital may be procured at prices that involve commodity
“offsets” and associated quid-pro-quo transactions, which further
obscures the actual conversion rate implicit in the acquisition.

4See Summers and Heston, 1991, p. 335.
5See Apte et al., 1994.

6China’s ppp conversion rate has been about six times greater than its nominal ex-
change rate, while Japan's ppp rate is about 40-50 percent below its nominal rate.

MEUIVUS diin oo

As previously noted, interpretation of the results that we report
should proceed with caution because of the currency conv.e{)s.llc‘m
process we have followed, the numerous problerps of data refha ility
and comparability described below, and the wide range 0 tfncter:(-3
tainty about political and security trends and relationships in

Asia-Pacific region.

COUNTRY DATA SOU RCES AND METHODS
United States

. Data for the U.S. GDP and its components, zm.d for
B?Stflesr:l);;;;;exll)t, come from the Economic Report of ti.ze Prestd(;:u{
1994. The 1991 version of this document }.ms some earl}t?r data ’t ad
are not in the 1994 version. Defense spending data are dlsaggrcgatcts
into equipment and structures purchases and other con:jpom;n X
that are found in U.S. Department of Cqmmcrce, 1988, and variou f
issues of the Survey of Current Business (U.S. Dgpfl.rtnlent_ o]
Commerce, various years). Data on both m:htary and civilian Cfipltar
stocks are in the Survey of Current Business (U.S. Department o
Commerce, January 1992 and September 1993).

The population data and projection are from U.S. Department of
Commerce, 1993.

Estimation. The increase of the GDP deflator from 1993 to- 1994 is
assumed to be the same as in the prior year: 2.6 percent. Projections
after that time are in constant 1994 dollars.

In the U.S. projections, the labor share of GD'P i§ assumed to b-e 0.65?,
which was the 1959-1993 average. (Labor’s income share is (;stl-
mated from the previous data sources as “comper:satxon of employ-
ees” divided by (GDP minus “direct business taxes”]). :

This is equivalent to assuming that the relative incidgnce of infiire.ct
business taxes on capital and labor is the same as their proportion in
total GDP. All of proprietor and partnership income are allocated to
capital. !

Employment is assumed to increase between "1994. and 2000 by 1.'6
percent annually, which is the same rate shown in the Economic
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Report of the President, 1994. After 2000, employment is assumed-to
increase 1 percent per year, reflecting demographic changes in the
proportion of new entrants to the labor force. Total factor produc-
tivity (the parameter 7 in Eq. (1) of the model) is assumed to grow by
0.65 percent per year from 1994 to 2015, which is the 1959-1993 av-
erage.

Fixed private investment as a percentage of GDP is assumed to be
15.7, the 1959-1993 average. Depreciation of the private fixed capital
stock is assumed to be 6 percent annually, which was the 1983-1993
average. This depreciation rate has been increasing in recent years,
reflecting shorter-lived equipment stocks, such as computers.

Defense spending is assumed to equal the percentage of GDP pro-
jected in the Economic Report of the President, 1994. From 1994 to
1999, this document shows the military spending share (the parame-
ter v in Eq. (2) of the model), falling to 3 percent in 1999. Itis pro-
jected to stay at 3 percent through 2015.

The share of equipment purchases in defense spending (the parame-
ter © in Eq. (3)) is projected to fall from the 1993 level of 26 percent
by 1 percentage point per year to 20 percent in 1999, and to stay at 20
percent thereafter. This estimate is consistent with the lower pro-
portions of equipment purchases that occurred during the relatively
low defense spending levels in the 1970s. The equipment share rose
in the 1980s. Consideration of the importance of avoiding a
“hollow” force lead us to project a reduction in the equipment share
to the proportions of the 1970s. The share of construction purchases
in defense spending is projected to rise from its 1993 level of 1.9 per-
cent to a 2002 level of 2.3 percent, and to remain at that level, which
was the construction share in the 1972-1993 average. Thus, the mili-
tary capital share (the parameter 7 in Eq. (3) of the model), which in-
cludes both procurement of equipment and construction, varies
between 28 percent and 22.3 percent of military spending over the
1994-2015 period.

The depreciation rate of military equipment, (9 in Eq. (3)) is pro-
jected to be 10 percent from 1994 through 2015, which is the 1972—
1993 average. The depreciation rate of military construction is pro-
jected to be 3 percent over the period covered by our estimates,
which is the 1982-1993 average. This shorter period was chosen to

MetnoUs dliu dta vuss v~

reflect a sharp rise in the rate of depreciation in the military con-
struction part of the capital stock between 1972 and 1993.

Our estimates show a real rate of growth of the GD}) of 2'.5 percergf
per year between 1994 and the end of the centuril, vzvith thxstre;;e Pr o
j i in the early 21st century.

d to fall to slightly above 2 percent in the ear
lfzcl:lt?s due to lowir labor-force growth, which in turn results from

lower projected population growth.

Also in our calculations, by 2000, real defense spti:nil;g% is ?;3( p%rhcie;r;:
i below the peak.
lower than its 1993 level, and 37 percent ‘ ity
i P falls, according to the adminis

because the share of defense in GD , ) nis

j f GDP in the year 2000.

tion's plan, to just about 3 percent 0

ng::nse sr;)ending is assumed to stabilize at 3 percent of GDP after

2000, so the real volume of military spending begins to rise there-

o . i in 1993, falls 1.5 per-
after. The military capital stock, which peaked in o This is

cent per year between 1993 and 2011, when it b_ottoms ou This &
because the military equipment and construction compon

military spending are not sufficient to keep up with the scrapping of

older military equipment, also reflected in declining force structure

and weapon stocks in the military.

Table A.1 summarizes the principal trend results for the United

States.
Table A.1
United States: Trend Estimates
1994 2000 2006 2015
G?gs)ibg)hons ofpPP $6,704 $7,791 $8,852 $10,673
¢ al —— —— ——— -

Avg?;ad»gtehag::f (%) . 25%  22% 20% (7 = 2:2%)
GDP per capita

(1%1;;1 ;;mds ofppp $257 $282 $305 $34.1 \

ili din } L
M(lgxtﬁgrfsp 3? pppg1994 §)  $290  $235 §267 $322 (4% > v23 o)
M ‘g5 $844  (23% <m <28%

illi $961
(billions of ppp 1994 $) $1,103 < :
aTotal factor productivity growth rate estimated at 0.65 percent annually. T is theav
erage annual GDP growth rate over the 1994-2015 period.
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Japan

Data Sources. The princi
ces. pal data source used in our esti i
éa;tmn Statzstza'zl Yea.rbook, 1993-1994, JSY), (JSY, 199§)s.tlﬁglt'gsr;s(:gr]§
E?o?z :;i{:ag:lr}i 3 nalt;g;la:)accounts are published in the Quarterly
ew, ,» but also origi i i
Planning Agencs Tokyo, Japans originally issued by the Economic

The civilian capital stock fj .
‘ i gures are based on the 1985 esti
Capital stock per worker contained in the Penn World Talx;l](:lste(sse‘:c:f

Summers and Hesto ol
in JSY. 1995, n, 1991), multiplied by the employment figures

Employment and population data, and their corresponding growth

rates, are drawn fi 1 ]
e n from JSY and the U.N. Monthly Bulletin of Statistics,

The capital share of GDP s fro 1
m th .
the OECD, cited by Hale, 1994. e National Accounts Estimates of

fs]titx’nation. Ir? our earlier calculations (see Wolf et al., 1989), we used
Thz s(())ru i?:sri 'ltn c1ir¥corl:1e (gthe parameter o in Eq. (1) above) of 0.63
Ited In the data discussion above id la-

bor income shares between 0 } 1988 1o 1995 cons
: . .69 and 0.68, from 1988 to 1994 -
sptqndmg to capital shares, (1 - a), between 0.31 and 0.32 ,I(rzxoz)rlfr
estimates, a value of « equal to 0.64 is assumed for the rest of this

century, the isi i
S ry reafter rising to 0.66 and staying at that level through

In gerllerating th.e annual investment additions to the initial 1994
Capital stock estimates referred to above, we use the same invest-
zner:t fshare of GDP that was used in Wolf et al., 1989, namely, 28 per-
V:;]",n ;zrtnsi:;% t((j) thl? year12000. Thereafter, we assume that.the in-
Ie declines slightly to 27 percent of GDP from

om 2001

lt(i)l:vc::gf;’ 82;)05t :nd dﬁg_reases further to 26 percent of GDP in the fol-
Is through 2015. These reductions are
slightly rising consumption rates (sli g savinge waten) o
slightly decreasing savings rates) i

Japan due to demographic changes and various other reasgns. i

'rI;th s?x;zzlrsg;onuéth in e}r;)pl(l;yment follows the decreasing trend of
» On that basis, is set at 1.7 percent fr
) . om 19
through 2000, 1.5 percent for the next 5 years, and 1.2 percent fro?r;1

MEUIUUS utsms e

2006 through 2015. These decreases reflect japan's reduced rate of
population growth, smaller additions to the labor force, and the ag-

ing of Japan's population.

Calculation of the rate of growth in total factor productivity (the pa-
rameter 7 in Eq. (1) above) is derived as a residual from the actual
data for GDP and for capital and labor inputs, in the period from
1987 through 1993. This residual is calculated as the difference be-
tween the rate of growth in Japanese GDP in constant prices minus
the rate of growth in the capital stock (K) and the rate of growth in
employment (L), with the latter two terms weighted by their respec-
tive income shares (1 - o) and o.

The calculated value for the rate of total factor productivity growth
(n) for the period from 1987 through 1993 varies between 0.53 per-
cent and -0.166 percent, depending, respectively, on whether resi-
dential construction is included or excluded from the capital stock
and from annual capital formation. If residential construction is in-
cluded, then the rate of growth in the capital stock is slower over the
1987-1993 period; hence, the residual attributed to total factor pro-
ductivity growth registers as 0.53 percent. If residential construction
is excluded, then the rate of growth in the capital stock is more rapid,
and total factor productivity growth registers a negative rate of

-0.166.

In our baseline calculation, we assume that the value of total factor
productivity is -0.17 percent in 1994 and increases in annual incre-
ments to reach a level of +0.53 percent by 2001, remaining at that

level through 2015.

The data for estimating the defense spending share in GDP, v, and
the military investment share of defense spending, =, are derived
from Japan Defense Agency, 1993. For the share of military spending
in GDP (the parameter v in Eq. (2)), we use the standard figure of 1
percent, which is approximately the actual share realized in 1991
through 1993. To reflect the possibility of a Japanese decision to in-
crease its military efforts substantially, we also use an alternative
military spending share of 3 percent. We implicitly assume that,
were such a threefold boost to occur in response to a major policy
decision about Japan’s need for greater defenge preparedness, the
requisite financing would principally impinge on domestic con-
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sumpt%on, leaving investment and GDP
sumption has been made in the i

In projecting the milita

for the military invest

;gf:ﬁzentmg 2f5 percent for purchases of equip
costs of military constructi i

on the actual levels re i o Dot &

_ ported in Japan Defi

not include host-nation su S o

Japan. This value of « P et oo
Thi compares with a val

the projections reported in Wolf et al,, 1989'ut§1

ciation rate of 6 percent (the value of 9 in Eq

been used i i
sed in the new calculations, as well as the prior ones

T . .
able A.2 summarizes the principal trend results for Japan

Table A.2

Japan: Trend Estimates

growtl} unaffected. This as-
realism. nterest of simplicity, rather than

mry capital stock_for Japan, we use a value of &
ent share of military spending of 27 percent,
ment and 2 percent
ese figures are based
gency, 1993. They do
rces and facilities in
of 25 percent used in
€ same annual depre-
(3) of the model) has

1994 2000 2006 2015

GDP (billions of
ppp 1994 $)
2,
Kvmnge ana $2,593 $3,114 $3,642 $4,509
growth rate? (%)
3.1% T
GDP as a percentage wo 2 (" ) 2'6%)
of U.S. GDP
o . 8.7%  40.0% 41.1% 42.2%
] fP per capita (thousands . -
of ppp 1994 §) $2
of 0.8
Mllfnary spending (billions B ez 3
of ppp 1994 $) g; $26 $31 $36 $45 Y=1%
il ' n $78 $93 $103  $135 2 =3%
; ary capital (billion !
4] 1994
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United States
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China

Data Sources. Our baseline 1994 GDP estimate is derived from a

1990 GDP estimate by Alan Heston, 1994. This 1990 estimate has

been converted to 1994 prices using the implicit price deflator for
U.S. GDP in Economic Indicators, May 1994. GDP estimates for 1991
through 1993 are based on the 1990 figure and an index of GDP in
constant prices for those years given in State Statistical Bureau,

1994a.

There have been many, widely discrepant estimates of China’s GDP
and per-capita GDP. Those based on nominal exchange rates be-
tween the yuan and the dollar—such as in World Bank, 1991—differ
by as much as a factor of 10 from other estimates based on real (ppp)
exchange rates.” There are also substantial discrepancies among the
estimates that use ppp rates: For example, the earlier ppp estimates
by Kravis et al., 1982; those in Summers and Heston, 1991; and the
Field and Taylor estimates (1993) differ from one another by a factor
greater than two. Our present estimates—derived from Heston,
1994, which, in turn, updated the earlier Kravis et al. work—are the
highest among the numerous ones based on real (ppp) rates.

Admittedly, all the ppp estimates—including our own—suffer from
inadequate information about relative prices, matching qualities,
and weights. Quality matching is the most onerous of these difficult
problems, and, unfortunately, solutions to it are highly arbitrary.

In sum, all the ppp estimates are subject to unknown margins of er-
ror, and one cannot say definitively that the margin for any estimate
is clearly smaller than for others. Our present estimates use the
Summers and Heston, 1991, data for two essential reasons. First, the
Summers and Heston, 1991, estimate for China is consistent in
methodology with those for other countries in our study. Second,
even if it really biased our estimates upwards, as Field and Taylor,
1993, and others would argue, it may well result in an estimate closer
to the true figure than others. We know that Kravis et al., 1982, (on
whose work Summers and Heston, 1991, is based) took ifito con-
sideration price subsidies, such as those for housing, in calculating
ppp- Itis notclear that the others’ éstimations have done so. This is
g

e e

7Compare Ruoen and Xai, 1995.
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relevant because the other ppp estimates are based on “official” GNP

figures, which are clearly too low. The main reasons that these fig-

ures are too low are the underreporting in the service sector and the

undervaluation of such services as housing and health care. A recent

S:;:'Sl}l]stﬁf tGhli)spscctor revealed gross underestimates, as e; result of
ich the was revised u igni

which (he G s ret pwards by significant amounts, as the

Estimates for the growth of capital and labor inputs and of factor
productivity are derived from data for pre-1994 years shown in Li
1994. The growth of China’s capital stock is assumed to be slower ir;
the next two decades than in the recent past because of (1) higher
fieprecmuon rates resulting from an increasing share of equipment
in total fixed investment (see China Daily, 1987), (2) somewhat lower
p'ersonal savings rates due to international,and interregional diffu-
sion of consumption habits (see The New York Times, 1992), and (3)
reducec.i government savings resulting from rising environmental
protection costs, subsidies to underdeveloped regions of China, and
financial losses of state-owned enterprises. ,

These circumstances are assumed to be more adverse in the dis-
rupte.d-growth scenario, because its lower GDP growth rate discour-
ages investment and leads to a reduction in the inflow of foreign
capital. Growth of the labor input in the stable-growth scenario is
the average of the estimate for 1993-2000 (1.5 percent) and that for
2000-2015 (1.04 percent). The former, in turn, is the average of the

Table A.3
Recent Revisions in Services and
GDP (1992 and 1993)

Revisions 1992 1993
Gross value added, services 686.3 848.5
(billions of yuan) .
Revised 914.0 1,127.7
Percentage (adjusted) 33.2% 32.9%
GDP (billions of yuan) 2,436.3 3,138.0
Revised 2,664.0 3,417.2
Percentage (adjusted) 9.3% 8.9%

?ggliRCES: State Statistical Bureau, 1994b, p. 32; Jinrong shibao,

actual growth rate from 1990-1993 shown in State Statistical Bureau,
1994c, p. 20, and the projected growth rate for 1992-2000 given in
World Bank, 1994a, which in turn is based on the projection for
2000-2010 by Development Research Center, 1994. The labor and
capital income shares (o and (1 - a), respectively) are set at 0.6 and
0.4, the same parameter values used in Wolf et al., 1989.

Total factor productivity growth (the parameter 1 in Eq. (1)) is de-
rived from Li, 1994, and Junkuang, 1991. These sources show a de-
clining trend in the recent past, which can be explained by the
dwindling effect of agricultural reform and several emerging prob-
lems, including persistent bottlenecks in energy supply and trans-
portation, inflation, and a relatively inefficient state sector. These
factors are likely to continue and perhaps become aggravated in the
next two decades by numerous additional difficulties—for example,
bottlenecks in the supply of water and certain farm products in addi-
tion to those for energy and transportation; the delayed effects of
prolonged neglect of investment in human capital in the 1970s and
1980s; continued growth of regional political and economic power,
which will enhance the trend of suboptimization at the provincial
level; and resistance to further economic reforms by interest groups
that oppose them. Offsets to these negative effects will perhaps re-
sult from efficiency gains from competition in the growing private
sector, expanding foreign trade and technology from abroad, gradual
diffusion of economic growth from coastal to interior areas, and
closer cooperation between China, Hong Kong, and Taiwan. On bal-
ance, we assume that total factor productivity will be positive (T =1
percent per year) but slower than in the 1980s in the stable-growth
scenario and will stagnate (T = 0) in the disrupted-growth scenario.

The population figures used in calculating per-capita GDP estimates
are based on the average of the two year-cnd figures for 1990-1993
shown in State Statistical Bureau, 1994¢, and the population esti-
mates for 1995-2015, from Development Research Center, 1994.

The average share of defense spending in GDP (Y in Eq. (2)) is placed
between 3 percent and 3.5 percentin the stable-growth scenario and
held constant at 3 percent in the disrupted-growth scenario. These
shares are based on officially reported figures on defense spending
given in State Statistical Bureau, 1993 and 1994¢, to which we have
applied a factor of 2.5 to allow for (1) unreported items that may be
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carried in nondefense ministerial budgets (e.g., the ministries of en-
ergy and nuclear resources, of transportation, of aviation, etc.); (2)
netrevenues realized by the military from foreign military sales; and
(3) net revenues from commercial sales by defense industries that are
controlled by the Chinese defense establishment. The ratio of ad-
justed to official defense spending has been estimated at 3.1 percent
for 1991-1992 in International Institute for Strategic Studies (1ISS),
1994, as well as in the official totals shown in State Statistical Bureau,
1993, for 1991-1992; at 2.3 percent for 1994 in Bitzinger and Lin,
1994; and at 2.2 percent for 1980-1983, in Defense Intelligence
Agency, 1984. Our adjustment factor, 2.5, is the average of these es-
timates.

The share of military investment in China’s defense spending (the
parameter © in Eq. (3)) is set at 26 percent; based on the estimated
share of equipment purchases (24 percent) and one-half of the share
of “other,” non-operations and maintenance outlays (4 percent), to
allow for expenditures on military construction, shown in Segal and
Waller, 1994.

Depreciation of the military capital stock is assumed to be at the rel-
atively high rates of 8 percent in the 1990s and 10 percent in the
2001-2015 period, to allow for accelerated technological obsoles-
cence and replacement. The military capital stock estimate for 1990
is derived from Wolf et al., 1989, adjusted for price changes using the
implicit U.S. GDP price deflator, with additions to reflect new mili-
tary investment in ensuing years and subtractions to allow for de-
preciation of the accumulated military capital stock.

Estimation. Two scenarios are used for the China projections. The
stable-growth scenario assumes that there will be no major political
upheavals or social unrest within China or military conflicts with
other countries during this period; that economic reform and open-
ing to the outside world continue although at a slower pace; and that
no major breakthroughs or innovations will occur. Specifically, we
assume in this scenario that there is a smooth political transition to a
new leadership that continues Chief of State Deng's reform policies,
with continued cooperation between the central and provincial gov-
ernments in developing an integrated market economy, and that
economic liberalization coexists with political totalitarianism—at
least for the period covered by these projections. The disrupted-
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growth scenario is characterized by a leadership succession crisis,
which degenerates into a protracted political stru.ggle and ends with
the conservatives in power. In this scenario, provinces became more
like independent economic fiefdoms, blocking the de\{elop'ment of
integrated markets. Substantial unemployment and wndemng gaps
in income distribution among regions and groups le.ad to social un-
rest and retrogression of many reform measures, which are replaged
by direct government controls. In this scenario, the growth of ca;_)xFal
and labor inputs is substantially reduced, and factor productlYlty
stagnates. As a result, the GDP annual growth rate f.or the period
1994-2015 is 4.92 percent in the stable-growth scenario, and 3 per-
cent in the disrupted-growth scenario, as shown in Table A.4. As
noted earlier, the two China scenarios suggest, but do not exhaust,
the many uncertainties characterizing China’s futu.re. Coqsequently.
our estimates should be treated and interpreted with particular cau-

tion.

In estimating defense spending and military capital, we use a value
between 3.0 percent and 3.5 percent for the parameter vy in Eq. (2), as
explained above, 26 percent for the parameter 7 in Eq. (3), and
depreciation rates of 8 percent and 10 percent in the 1990s aqd the
first 15 years of the 21st century, respectively, for reasons.prewpusly
explained. We assume that the share of defense spending will be

Table A.4
Sources of GDP Growth in China, 1985-1990 and 1994-2015
(in percentage)
1985-1990 1994-2015 1994-2015
Stable-Growth Disrupted-Growth
Scenario Scenario
Capital input . 10.0 8.0 (158
Labor input 2.7 1.2 .
Contributions
to GDP growth: »

Capital 4.35 .. 32 320

Labor 1.56 . 072 0.

Productivity 1.52 w. 1.0
GDP 7.43 4.92 3.0
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constant throughout this period because the military has several
strong reasons for accelerating military modernization. First, there is
still a significant gap between the military technology levels of China
and those of the United States and Russia. China’s intention to
reduce this gap is indicated both by its refusal to halt nuclear tests
and by its continued efforts to purchase advanced military
technology from Russia and the United States. Second, China’s
aspiration to become a dominant regional military power requires
the development of a blue-ocean navy at least comparable to that of
Japan. Third, China evidently seeks to prepare for possible military
conflicts in the Spratly Islands, the Taiwan Straits, and Tibet.

To pursue its modernization aims, China's military leaders can prob-
ably mobilize additional resources from two sources. First, the
People's Liberation Army (PLA) probably will play an important role
in the leadership succession process and thus will be in a position to
demand more resources from the state budget. Second, China's
arms sales and other business enterprises that are run by the PLA can
provide additional income to the military. At the same time, the
quest for additional military spending is likely to be constrained by
priority demands for other purposes such as building infrastructure
and other institutions for the market economy and by international
pressure to curb the arms trade.

Tables A.5 and A.6 summarize the principal trend results for the
stable-growth and disrupted-growth scenarios.
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Table A.5

China: Trend Results
(Stable-Growth Scenario)

1994 2000 2006 2015

GDP (billions of

ppp 1994 %) $4,950 $6,602 $8,808 $13,569
Average annual growth ]

rate? (%) 49% 4.9% 4.9% (7 = 4.9%)
GDP as a percentage

of U.S. GDP 73.8% 84.7% 99.5% 127.1%
GDP per capita (thousands

of ppp 1994 $) $4.1 $52 $67  $97
Military spending (billions

of;lgp 1994 $) $149 $215 $308  $475 (3.25% < y < 3.50%)
Military capital (billions

of ppp 1994 $) $202 $232  $291  $460 (rn = 26%)
Military capital as percent-

age of that of

the United States 18% 24% _ 34% 55%

ivity i f 1 percent in the sta-
aTotal factor productivity is assumed to grow at an annual rate of 1 i
ble-growth scenario. T is the average annual GDP growth rate in this scenario.

Table A.6

China: Trend Results
(Disrupted-Growth Scenario)

1994 2000 2006 2015

GDP (billions of ppp 1994 $) $4,859 $5,802 $6,928 $9,039 i
Average annual growth rate? (%) 30% 3.0% 3.0% (r = 3.0%)
GDP as a percentage ]

of U.S.GDP - 725% 74.5%  78.3% 84.7%
GDP per capita (thousands of

ppg 1994 $)) : $4.1 $4.6 $5.2  $6.5
Military spending (billions of "

pppn;994 $ $149  $174 $208  $271 (v=3%)
Military capital (billions of ppp .

199?’9 ’ $202.. $219  $249 $313 (m = 26%)
Military capital as a percentage

of that of the United States 18% 23% 29%  37%

aTotal factor productivity is assumed to grow at an annual rate of 0 percent in (}.u: dis-
rupted-growth scenario. T is the average annual GDP growth rate in this scenario.
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Taiwan

Da.ta Sources. Estimates for Taiwan’s GDP are derived from an initial
estimate in 1990 presented in Heston, 1994, converted to 1994 prices
based on Council for Economic Planning and Development, 1994.
Growth of the civilian capital stock is adjusted from the prior growth
rates shown from 1970-1980 in Wu, 1983. Growth of the labor input,
1.3 percent for 1990-2000 and 0.7 percent for 2000-2015, is based on
the medium projection shown in Manpower Planning Department,
1993 (in “Linear Regression of Manpower Supply on Employment
for 1952-1992") and Council for Economic Planning and Devel-
opment, 1994. The income shares for labor and capital are assumed
to be 0.6 and 0.4, respectively, as previously reported in Wolf et al.,
1989. Population data and projections are drawn from Manpower
Planning Department, 1993. .

The growth of total factor productivity has been estimated at 5.6 per-
cent and 3.1 percent, annually, for the 1960-1970 and 1960-1980 pe-
riods, respectively (see Wu, 1983). In view of the huge investment in
human capital in Taiwan and Taiwan'’s experience in effectively
adapting to external changes, we expect that productivity growth will
be lower than in the past but probably will still be at a fairly high rate.
This leads us to adopt a value of 2.5 percent per year for the parame-
ter v in Eq. (1) of the model.

Estimation. In deriving our estimates of Taiwan’s GDP growth, we
assume that the growth of the capital stock will be 6 percent annu-
ally, which is about 25 percent below the 8.1 percent record in the
preceding decade. Annual growth of the labor input is expected to
be 1.3 percent for 1990-2000 and 0.7 percent for 2000-2015, with the
factor shares of 0.4 and 0.6 for capital and labor, respectively.
Combining these estimates with the assumed growth of total factor
productivity, the resulting annual rate of growth in Taiwan'’s GDP is
5.7 percent annually for the 1994-2000 period, and 5.3 percent an-
nually for the 2000-2015 period.

Data found in U.S. Arms Control and Disarmament Agency, 1990,
and Council for Economic Planning and Development, 1994, suggest
that the share of defense spending in GDP (the parameter y in Eq.
(2)) was about 4 percent in 1989-1993. The rising trend toward polit-
ical independence in Taiwan in recent years has heightened fear of
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attack from the mainland. Consequently, Taiwan’s urge to modern-
ize its military establishment is likely to gain political support from
the factions in the government that seek independence. It is also
economically and financially feasible for the government to allocate
more resources for defense. We therefore assume that the annual
share of defense spending of GDP increases slightly to 5 percent.

The calculation of military investment (the parameter n in Eq. (3)) is
assumed to be a relatively high 29 percent, reflecting Taiwan's recent
and intended emphasis on force modernization.® The annual de-
preciation of the military capital stock is assumed to be 6 percent
from 1994-2000, and 7 percent annually thereafter. The increased
depreciation rate after 2000 also reflects an increased emphasis on
modernization, as well as changes in military technology—both fac-
tors imply less “value” accorded to older military capital. Taiwan’s
total military capital stock is derived from estimates of military in-
vestment, depreciation rates, and the initial military capital stock in
1993 given in Wolf et al., 1989, defense spending estimates for 1980~
1993 from U.S. Arms Control and Disarmament Agency, 1990, and
Economic Indicators, May 1994, and defense spending for 1990-1993
from Council for Economic Planning and Development, 1994. The
initial military capital stock, in turn, is calculated from the total for
1980 given in Wolf et al., 1989, the defense spending figures for 1980-

8The 29 percent figure for military investment is similar to that experienced by Korea
in the 1975~1983 period. The relevance of the Korean data to Taiwan proceeds from
several significant parallels between the two cases:
1. Both countries have faced hostile and militarily strong adversaries only
minutes of flying time from their borders.

2. Both faced adversaries with strong Russian-derived military technology
and equipment.
3. Both had strdng balance-of-payments positions, so they could afford to
purchase military equipment from abroad as well as develop their own.
4. Both were at similar levels of economic development, and both had large
accumulations of human capital and hence considerable capacity to de-
velop, produce, and use modern weapons.
" 5. Both had many high-level military and nonmilitary officials involved in
decisionmaking about defense resource allocations.
In short, the motivations and capabilities of Taiwan and South Korea have been so
similar in defense planning and resource allocations, that South Korea's experience
and data are probably the best approximation for estimating the corresponding pat-
terns in Taiwan.
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1993 given in U.S. Arms Control and Disarmament Agency, 1990;
Economic Indicators, May 1994; and Council for Economic Planning
and Development, 1994; the share of military investment in defense
spending and the depreciation rate are assumed to be 29 percent and
6 percent, respectively.

Table A.7 summariz‘es the principal trend results for Taiwan.

Table A.7

Taiwan: Trend Results

1994 2000 2006 2015

GDP (billions of ppp

1994 $) $284.7 $396.9 $504.8 $860.8
Average annual growth .

rate 3 (%) 57%  53%  53% (F=5.4%)
GDP as a percentage

of China’s GDP 5.8% 6.0% 6.1% 6.3%
GDP per capita

(thousands of ppp

1994 $) $13.5 $179  $23.2 $34.9
Military spending

(billions of ppp 1994 $) $14 $20 $27 $43 (y = 5%)
Military capital (billions

of ppp 1994 $) $30 $46  $63 $101 . (m=29%)

Military capital as a per-
centage of that of
China (%) 14.9% 19.8% 21.6% 22.0%

aTotal factor productivity growth rate estimated at 2.5 percent annually. T is the
average annual GDP growth rate over the 1994-2015 period.
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Korea

Data Sources. For the general baseline data to size South Korea’s
GDP, population, and military spending figures, the principal source
used is Arms Control and Disarmament Agency, 1994. For the South
Korean savings rate, the principal source used is World Bank, 1994b.
For the key parameters used in the model, including the depreciation
rates, the parameters representing the share of military spending in
GDP (v in Eq. (2)), and the share of military procurement and
construction in military spending (= in Eq. (3)), the data used, and
assumptions made are taken from Henry, 1986.

Estimation. Three scenarios have been used in the simulations from
which our estimates are derived. In all these scenarios, the
economies of North and South Korea are assumed to develop sepa-
rately through 1994 and to be unified in 1995. There are also a series
of economic adjustments that are common to the three scenarios, as
discussed below. These scenarios are useful to examine the process
of economic unification under various assumptions. The nature of
the simulations we have conducted and the resulting estimates will
not change greatly if unification occurs somewhat later. The change
would simply be that the starting date for the major changes arising
from an economic merger will be postponed until a later date, but
the subsequent growth trajectories will not differ appreciably from
those described in the three scenarios below.

A “Soft-Landing” Scenario. This is an optimistic base case in which
the merger of the two economies proceeds well, without distortion of
economic policies or the destruction of war.

The “German” Scenario. In this case, the government attempts to
manage the economic integration through policies aimed at raising
wages in the North at a faster pace than the market will bear, result-
ing in substantial transitional unemployment in the North.
»

A “War” Scenario. In this case political unification results from a
war that the South wins. During the war, half of the civilian capital
stock in both the North and South are destroyed, and half the mili-
tary capital stock is destroyed as well. As in the soft-landing scenario,
the subsequent economic policies are assumed to be benign, in con-
trast to those of the previous post-unification scenario.
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The merger of two distinct economies requires the blending or the
convergence of the differences between them. The following pro-
cesses were assumed to occur, for purposes of modeling the transi-
tion and the resulting merged economy:

Obsolete Civilian Capital Stock in North Korea. The North Korean
economy has been built under nearly autarchic circumstances.
When confronted with world prices, some part of the North Korean
civilian capital stock will be economically obsolete. This share is as-
sumed to be 25 percent in all three scenarios, and this obsolescence
is assumed in each case to occur immediately.

Gains from Trade. As the two economies combine, greater efficiency
can be achieved as factor prices converge. North Korean labor is
paired with South Korean capital, and the merged economies are as-
sumed to produce more than the sum of the«two separately. This
convergence is assumed to take place over five years. This assump-
tion is perhaps overoptimistic. The experience in Germany since its
reunification in 1990 suggests that convergence there is likely to take
at least 10 years. We are assuming, therefore, that the process of re-
unification, and in particular the accompanying economic policies,
will be managed more efficiently so that convergence of factor pro-
ductivity will be expedited. In the interim, production is a weighted
average (with weights changing by 20 percent per year) of the sum of
the two economies and the labor and capital inputs of the two
economies in combination.

Convergence of Total Factor Productivity. In part because of the
socialist system in the North, in part because of the lower technolog-
ical level there, and in part for a long list of other factors, total factor
productivity in the North significantly lags that of the South. Itis as-
sumed that the level in the North converges with that in the South
over a period of five years—again, perhaps an overoptimistic as-
sumption.

Convergence of Labor Efficiency. The economic system in the North
has not provided the populace with the same levels of education and
training realized in the South. In addition, the Northern workers are
accustomed to working in a nonmarket economic system. Their
productivity is likely to be lower than that of workers in the South for
several years. Our simulations have assumed a 30 percent deficiency
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at reunification, with productivity of Northern workers converging
with that of Southern workers over a 10-year period.

In making the military spending and military capital estimates, the
military share in GDP is assumed to be 4 percent in South Korea and
20 percent in North Korea prior to unification. After unification the
military share (y in Eq. (2)) is set at 4 percent of total GNP.
Procurement, including construction, is assumed to be 30 percent of
military spending in the South and 50 percent in the North. These
shares are somewhat higher than in the other countries. South
Korea’s high share reflects growth in the budget driven by growth in
GNP, and this higher share is supported by historical evidence. In
the North an even higher rate is assumed. The North Korean military
pays little to their military personnel and has a low operational
tempo but has significantly added to its force structure and equip-
ment over the years. After unification, the rate of procurement falls
to that of the South for the entire economy.

Both civilian and military capital are assumed to depreciate at an an-
nual rate of 8 percent, which is above that in the United States, be-
cause the United States invests relatlvely more in structures whose
depreciation rate is lower.

Total factor productivity growth rates (the parameter t in Eq. (1))
begin at almost 6 percent in the South and -2 percent in the North.
These numbers are based on historical calculations from 1981
through 1991. The rate in the South is assumed to decrease to 3 per-
cent per year by 2015. After unification the productivity level in the
North converges with that in the South and then follows the rate
maintained by the South.

Savings rates are assumed to be 30 percent in the South and 20 per-
cent in the North, the North again converging toward the 30 percent
level in the South after unification.

Table A.8 summarizes the principal trend results for the Korean soft-
landing scenario. Results for the other two less favorable scenarios—
the “German” and “war” scenarios—are not shown because, while
their respective trend trajectories differ from the soft-landing case,
the end points, and indeed the final decade of the 1994-2015 pcriod,
are closely similar across the three scenarios. *As noted earlier, all
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three scenarios make the admittedly unrealistic assumption that re-
unification occurs in 1995.

Table A.8
Korea: Trend Results (Soft-Landing Scenario)

1994 2000 2006 2015

GDP (billions of ppp
1994 $) $409 $787 $1,221 $2,024

Average annual growth _
rate? (%) 11.0% 83%  59% (= 7.9%)

GDP as a percentage
of Japan's GDP 15.8% 25.3% 335% 44.9%
GDP per capita
(thousands
of ppp 1994 $) $6.0 $10.6 $15.0 - $21.7
Military spending
(billions of ppp
1994 §) $20.1 $31.5 $48.9 $81.0 (-y = 4%)

Military capital

(billions of ppp
1994 $) $722 3683 $828 $128.7 (r = 30%)

aTotal factor productivity growth rate estimated at 3 percent annually. T is the
average annual GDP growth rate over the 1994-2015 period.
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India

Data Sources. For the base estimates of India's GDP, population,
and military spending, the principal sources are the Economist
Intelligence Unit, 1993 and 1994, and World Bank, 1993 and various
years. For military spending baseline estimates and military pro-
curement shares, data have been drawn from The Union Budget of
India, 1986-1989, and from U.S. Arms Control and Disarmament
Agency, various years.

The estimates for total factor productivity have been taken from
Ahluwalia, 1991.

Estimation. In our previous estimates of India’s GDP growth,we
assumed that total factor productivity (t) would not be significantly
different from zero. In the present estimates for 1994-2015, we as-
sume an annual rate of total factor productivity (TFP) growth of 1.5
percent per year. The zero, or sometimes even negative, TFP growth
in the past was due to various reasons, including the net resource
drains imposed by the public sector on the economy. Recent analy-
sis suggests that, since the early 1980s, the situation has changed
considerably. Ahluwalia (1991) estimated that the annual growth
rate in TFP in the manufacturing sector was 3.4 percent per year,
compared with zero growth in the preceding decade and a half. This
is largely a result of economic liberalization that began in the early
1980s and has accelerated in recent years. India has always had one
of the key ingredients underlying TFP growth—namely, an educated
work force. Economic liberalization, which our forecasts assume will
continue, will supply the other two ingredients: (1) advanced tech-
nology and (2) a market-friendly regulatory environment. Qur as-
sumption of annual TFP growth of 1.5 percent is intended to allow
for these sources of future growth, as well as the damping effect of
slower growth in fattor productivity in agriculture. If higher or lower
TFP growth rates are realized, GDP growth will be correspondingly
affected. »

There is every reason to believe that the domestic savings rate is

likely to increase over time as Indian citizens begin to liquidate pri-

vately held assets to take advantage of better investment opportuni-
.“,

9Compare Wolf et al., 1989.



50 Long-Term Economic and Military Trends, 1994-2015

ties. India reputedly has a large stock of privately held gold, accord-
ing to estimates by O’Callaghan, 1993. However, a large portion of
these gold-liquidation investments is likely to go into real estate and
housing. Since the available data do not permit a disaggregation of
gross domestic savings into portions devoted to housing and non-
housing capital stock, we have maintained the assumption used in
the previous estimates for India (see Wolf et al., 1989) that the pro-
portion of GDP devoted to capital formation will remain at 25 per-
cent. The estimated annual increases in the capital stock are derived
from this assumption.

In our earlier forecasts (see Wolf et al., 1989), India’s GDP was esti-
mated to grow at approximately 4 percent annually. In the current
forecast, most of the assumptions used in the earlier forecast—
including the maintenance of political stability and moderation of
ethnic conflicts—have been maintained, except for the assumption
relating to the increased rate of growth in TFP described above.
Consequently, we now estimate that India’s future economic growth
rate is likely to reach about 5.5 percent, because of the higher TFP
growth mentioned above.

Despite the end of the cold war, India’s defense spending is unlikely
to change much from its historical levels. During most of the 1980s,
India spent approximately 3.5 percent of GNP on defense. This pro-
portion dropped to 2.7 percent in 1991 because of a severe balance of
payments crisis. However, with renewed economic growth resulting
from economic liberalization, we expect defense spending to return
to historical levels for several reasons: (1) The possibility of conflict
between India and Pakistan remains an enduring facet of South
Asian politics and is likely to continue into the foreseeable future; (2)
although India and China appear to be moving toward closer eco-
nomic cooperation, it is unlikely that India will substantially cut back
its forces along the Indo-Chinese border as long as border disputes
between India and China and the Tibetan conflict remain unre-
solved; and (3) cutbacks in the supply of arms on favorable terms
from the former Soviet Union are likely to increase India’s arms im-
ports, as India turns to the West for more sophisticated military

technology.

With respect to the proportion of military spending devoted to

weapons procurement, India appears to be increasing its emphasis.
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on technologically sophisticated weaponry. This trend is likely to
continue. India’s armed forces have decreased from a peak strength
of approximately 1.5 million in 1985 to 1.2 million in 1991, but this
reduction was accompanied by an increase in the proportion of the
defense budget devoted to military investment. From the latest data
available, it appears that approximately 26 percent of the defense
budget was devoted to capital spending in 1987-1988, and this in-
creased to almost 30 percent in 1988-1989, according to India’s
Union Budget for those years. Historically, military capital spending
has been about 15 percent of the defense budget. While it is unlikely
that India will maintain the same high level of armament acquisition
exhibited during the latter half of the 1980s, we expect the average
level of military capital spending to be somewhat higher in the future
as a result of ongoing force modernization programs, expansion of
the navy, and increased mechanization of the army. Consequently,
we assume the proportion of military capital spending in total de-
fense spending (the parameter 7 in Eq. (3)) will be 20 percent. The
depreciation rate, §, applied to military capital is assumed to be 3.5
percent. Two reasons account for this low rate. First, a relatively
large part of India’s military investment takes the form of structures
(e.g., bases, depots, and support facilities), which are longer-lived as-
sets. Second, cquipment retirement rates are relatively low in India,
because equipment is maintained and refurbished through retrofit of
selected components and hence used for a longer time. We have not
attempted in this study to normalize for the quality of military capital
across countries. It is likely that such normalization would lower the
relative size of the Indian military capital estimates.

Table A.9 summarizes the principal trend results for India.
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Table A9

India: Trend Results

1994 2000 2006 2015

GDP (billions of :
ppp 1994 §) $1,193 $1,675 $2,324 $3,693

Average annual growth S
rated (%) 58% 5.6% 53%

GDP as a percentage
of Japan's GDP 46% 54% 64% 82%

(F = 5.5%)

GDP per capita
(thousands
of ppp 1994 $) $1.3 $1.7  $21 %29
Military spending
(bm?gnz of ppp 1994%)  $42 $67  $93 . $148 (3.5% <y < 4%)
ili ital (billions
M'QF;?; 3394 $) $79 $126 $192  $333 (r = 20%)

Military capital as per-
centage of thatin
Chinag(%) 39.1% 54.3% 66.0% 72.4%

aTotal factor productivity growth rate estimated at 1.5 percent annually. T is the
average annual GDP growth rate over the 1994-2015 period.
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